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(54) ILLUMINATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain bright exit light 
having high parallelism and to compact an illumination 
device by using an arc lamp having high light emission 
efficiency. 



SOLUTION: An illumination device has an arc lamp, a 
parabolic reflector and an auxiliary mirror 4. The arc 
lamp is provided with a 1st light emitting point LA 
coincident with the focal position of the reflector and a 
2nd light emitting point LB opposed to the point LA. The 
mirror 4 is provided with a half elliptic reflection surface 
23 covering a part of the light emitting part 12 of the arc 
lamp. Light from the 2nd light emitting part LB is 
converged upon a position deflected from a center 




position between both the points LA and LB to the 1 st 
light emitting point LA side by the reflection surface 23. 
Thereby the arc lamp can be substantially handled as a 
point light source lamp. Consequently bright exit light 
having high parallelism can be obtained without using a 
large parabolic reflector for the device. Since a large 

parabolic reflector is not used, the compactness of the device can be simultaneously attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the Ughting system which has an arc lamp, the parabolic reflector with which this arc lamp 
is attached, and the auxiliary mirror which leads a part of light emitted from said arc lamp to said 
parabolic reflector The 1st point which corresponds with the focal location of a parabolic reflector 
emitting light, Fixed spacing was opened in the lamp light shaft orientation of the arc lamp concerned, 
and it has said 1st point emitting light and the 2nd point which has countered emitting light. Said 
auxiliary mirror It has the wrap reflector for a part of light-emitting part of said arc lamp. The reflector 
concerned The lighting system characterized by being constituted so that the location which inclined 
toward the 1st emitting Ught point side concemed to the center position between said 1st point emitting 
light and said 2nd point emitting light may be made to condense the light from said 2nd point emitting 
light. 

[Claim 2] It is the Ughting system characterized by the reflector of said auxiUary mirror being a wrap ' 
half ellipse reflector about the one half of the light-emitting part of said arc lamp in claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting system suitable for including in projection 
form displays, such as a liquid crystal projector constituted so that only a specific polarization 
component may be used. 
[0002] 

[Description of the Prior Art] Recently, the large display module using a liquid crystal display attracts 
attention. The lighting system used for this kind of equipment having the composition of generally 
having the parabolic reflector in which outgoing radiation is possible by making light from a lamp and 
this lamp into parallel Ught, and being able to carry out the outgoing radiation of the brighter Ught, and 
making equipment itself small is called for. 

[0003] In order to obtain a brighter outgoing radiation light, the lighting system of a configuration of 
having been equipped with the auxiUary mirror is indicated by JP,4-14032,A and JP,4-53926,A so that it 
may not leak and the light by which outgoing radiation was carried out from the lamp can be led to a 
parabolic reflector. 

[0004] In the lighting system currently indicated by these official reports, the auxiliary mirror is 
arranged near [ for a injection opening in a parabolic reflector edge ], and the light which leaked and 
came out outside directly, without resulting in a parabolic reflector among the Ught emitted from the 
lamp can be returned now to a parabolic reflector by the auxiliary mirror. Moreover, deal with the whole 
hght-emitting part of a lamp as one point emitting light, the focal location of a paraboUc reflector is 
made in agreement with this light-emitting part, and the parallelism of outgoing radiation light is raised. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned lighting system, in order 
to use certainly the light emitted from the lamp, it is necessary to enlarge the both sides of a parabolic 
reflector and an auxiliary mirror. For this reason, there is a trouble that the lighting system itself is 
enlarged. 

[0006] Adopting arc lamps, such as a high-pressure mercury lamp with high luminous efficiency and a 
metal halide lamp, is mentioned so that the lighting system built into the liquid crystal projector may see 
as a cure for obtaining a brighter outgoing radiation light, without using an auxiliary mirror. 
[0007] However, an arc lamp lengthens the arc length and the rise of luminous efficiency is achieved by 
supplying the power of a big wattage value. Although this is effective in increasing the brightness (the 
total amount of luminescence) of outgoing radiation light, it is disadvantageous to illuminate a small 
device (liquid crystal light valve) like a liquid crystal projector. 

[0008] That is, in using the arc lamp with which luminous efficiency was raised, the large-sized 
parabolic reflector which has a long focal distance from scale-factor count of an optical path etc. is 
needed. Consequently, since injection opening of a parabohc reflector becomes large, the path of the 
outgoing radiation light obtained also becomes large. In order to lead a big outgoing radiation light of 
such a path to a device (liquid crystal light valve) efficiently, it is necessary to enlarge the incident angle 
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of the outgoing radiation light to a device. If an angle of incidence is enlarged, in order to project the 
flux of light from a device on a screen etc. efficiently, the bright big projection lens of the f number must 
be adopted. Such a projection lens is large-sized, and moreover, since it is expensive, it becomes the 
factor of a cost rise with enlargement of equipment (liquid crystal projector). Moreover, since the 
lighting system itself will be enlarged if a large-sized parabolic reflector is used, enlargement of the 
equipment with which the lighting system was incorporated also from this point will be caused. 
[0009] The technical problem of this invention is in the lighting system using an arc lamp with sufficient 
luminous efficiency in view of the above-mentioned point to propose the lighting system which can 
acquire a miniaturization and a bright outgoing radiation light with high parallehsm. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 
lighting system of this invention In the lighting system which has an arc lamp, the parabolic reflector 
with which this arc lamp is attached, and the auxiliary mirror which leads a part of light emitted from 
said arc lamp to said parabolic reflector The 1st point which corresponds with the focal location of a 
parabolic reflector emitting hght. Fixed spacing was opened in the lamp light shaft orientation of the arc 
lamp concerned, and it has said 1st point emitting light and the 2nd point which has countered emitting 
light. Said auxiliary mirror It has the wrap reflector for a part of light-emitting part of said arc lamp. The 
reflector concerned It is characterized by being constituted so that the location which inclined toward the 
1st emitting hght point side concemed to the center position between said 1st point emitting light and 
said 2nd point emitting light may be made to condense the hght from said 2nd point emitting light. 
[00 11] In the lighting system of this invention, since the hght from the 2nd point emitting Hght is 
condensed by the reflector of an auxiliary mirror at the part near the 1st point emitting light, it becomes 
possible to deal with an arc lamp as a pointohte lamp substantially. Therefore, a bright outgoing 
radiation light with high parallelism can be obtained, without enlarging a parabolic reflector. Moreover, 
since it is not necessary to use a large-sized paraboUc reflector, the size of the Ughting system itself can 
be miniaturized. 

[0012] As a reflector of said auxiliary mirror, one half of the light-emitting part of an arc lamp can be 
made into a wrap half ellipse reflector. 

[0013] 

[Embodiment of the Invention] The lighting system which applied this invention to below with 
reference to the drawing is explained. The oufline cross-section block diagram of the lighting system 
which applied this invention is shown in drawing 1 . Moreover, the light-emitting part of an arc lamp is 
expanded to drawing 2 , and it is shown. As shown in these drawings, the lighting system 1 has the arc 
lamp 2, the parabolic reflector 3 with which this arc lamp 2 is attached, and the auxiliary mirror 4 which 
leads a part of light emitted from the arc lamp 2 to a parabolic reflector 3. 

[0014] Arc lamps 2 are a metal halide lamp, a high-pressure mercury lamp, a xenon lamp, etc. The light- 
emitting part 12 with the arc tube 1 1 of an arc lamp 2 spherical in the center is formed. From the both 
sides of a light-emitting part 12, the long and slender closure sections 13 and 14 are prolonged outside. 
The electrode arbors 15 and 16 are enclosed with each closure section 13 and 14. One edge of each 
electrode arbor 15 and 16 is projected inside a hght-emitting part 12, and the projection and the other 
end are projected outside from the closure sections 13 and 14. Electrodes 17 and 18 are constituted by 
the edge part of the electrode arbors 15 and 16 projected inside the light-emitting part 12 by twisting a 
tungsten wire etc. These electrodes 17 and 18 are in the condition of having opened fixed spacing and 
having countered in the longitudinal direction (lamp light shaft orientation) L of an arc tube 11. The 
edge part of the electrode arbors 15 and 16 projected outside is electrically connected to a non-illustrated 
mouthpiece, respectively. In such an arc lamp 2, luminescence arises near each electrode 17 and 18 in 
the interior of a light-emitting part 12. That is, it has the 1st and 2nd points LA and LB emitting hght 
near the electrodes 17 and 18. 

[0015] The parabolic reflector 3 has the circular injection opening 22. Moreover, the anchoring hole 21 
which can insert one edge of an arc lamp 2 is formed in the center of a pars basilaris ossis occipitalis. 
One edge of an arc lamp 2 is inserted in this anchoring hole 21, and the arc lamp 2 is being fixed so that 
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the optical axis of the parallel light by which outgoing radiation is carried out from the longitudinal 
direction L of an arc tube 1 1 and that of a parabolic reflector 3 may be in agreement. The focal location 
of this paraboUc reflector 3 is in agreement with the 1st point LA emitting light. 
[0016] The auxiliary mirror 4 is equipped with the wrap half ellipse reflector 23 for a part of light- 
emitting part 12 of an arc lamp 2. The half-ellipse reflector 23 is in a wrap condition about the one half 
by the side of the optical outgoing radiation in the spherical light-emitting part 12 of an arc lamp 2. The 
amount of [ of the half-ellipse reflector 23 ] edge is on the line which connects a part for the 1st light- 
emitting part LA and the edge of the injection opening 22 of a parabolic reflector 3. For this reason, the 
light emitted from the 1st point LA emitting light is led to the direct parabolic reflector 3, and the Ught 
emitted from the 2nd point LB emitting light is led to the half-ellipse reflector 23. Moreover, as for the 
half-ellipse reflector 23, conjugation relation is materialized in between near [ P ] the 2nd point LB 
emitting light and the 1st point LA emitting light. For this reason, it is reflected in the half-ellipse 
reflector 23, and the light emitted from the 2nd point LB emitting light is condensed at the conjugate 
point (the 1st near point LA emitting light) P. 

[0017] Here, in the lighting system 1, when distance of the 1st point LA emitting Hght and the 2nd point 
LB emitting light is set to S, the distance X from the 2nd point LB emitting light to the conjugate point P 
is set up for S/2<X<S so that it may become within the limits. That is, he is trying to make the location 
which inclined toward the 1st emitting light point LA side concerned to the center position between the 
1st point LA emitting light and the 2nd point LB emitting light condense the light from the 2nd point LB 
emitting light. 

[0018] In the lighting system 1 of this configuration, the light emitted from the 1st light-emitting part 
LA of an arc lamp 2 receives optical-path modification with a parabolic reflector 2, and outgoing 
radiation is carried out from the injection opening 22 as the almost parallel flux of light. It is reflected by 
the half-ellipse reflector 23 and the light emitted from the 2nd point LB emitting light condenses at the 
conjugate point P so that it may express with a slash in drawing 1 and drawing 2 . Consequently, it 
means that the 2nd point LB emitting light had moved to the conjugate point P. For this reason, since the 
reflected image point of the 1st point LA emitting light and the 2nd point LB emitting light can be 
transposed to two points which approached extremely emitting light, though it is an arc lamp with high 
luminous efficiency substantially, it becomes possible to deal with it as a point luminescence lamp. 
Therefore, the parallel light of a high precision can be formed with the parabolic reflector 3 which is in 
agreement with the 1st point LA emitting light in the focal location. 

[0019] Thus, in a lighting system 1, since an outgoing beam with high parallelism can be acquired even 
if it does not use a large-sized parabolic reflector, the miniaturization of a lighting system can be 
attained. Moreover, in a lighting system 1, the light emitted from the 1st point LA emitting light is led to 
the direct parabolic reflector 3, and once the light emitted from the 2nd light-emitting part LB is drawn 
by the auxiliary mirror 4 at the conjugate point P, it is led to a parabolic reflector 3. Therefore, since all 
the light emitted from the light-emitting part 12 of an arc lamp 2 can be used effectively, a bright 
outgoing radiation light can be obtained. 

[0020] Moreover, since a large-sized parabolic reflector does not need to be used for a lighting system 1, 
it can obtain a small outgoing radiation light of a path. Therefore, if a lighting system 1 is built into a 
liquid crystal projector, since the angle of incidence of the outgoing radiation light to a device (liquid 
crystal light valve) can be made small, the f number is small and can use a small and cheap projection 
lens. Therefore, a cost cut can be aimed at with the miniaturization of a liquid crystal projector. 
[0021] Here, in a liquid crystal projector, it is becoming general to use the polarization inverter which 
separates into two kinds of polarization flux of lights the parallel light by which outgoing radiation was 
carried out from a lighting system, arranges the polarization direction of one polarization flux of Ught in 
the polarization direction of the polarization flux of light of another side after an appropriate time, and is 
made into one kind of polarization flux of light. Since a polarization inverter has an incident angle 
dependency, if incidence of the flux of Ught with high parallelism is not carried out to a polarization 
inverter, polarization conversion efficiency will fall. If the lighting system 1 which applied this 
invention to the liquid crystal projector using such a polarization inverter is incorporated, it can prevent 
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polarization conversion efficiency falling. 

[0022] the lighting system 1 which applied this invention - for example, the liquid crystal projector for 
fronts and rear one ~ business ~ it can use as the light source of a Hquid crystal projector. Moreover, it 
can use as the light source of the optical system which needs a specific polarization component. 
[0023] 

[Effect of the Invention] It enables it to deal with an arc lamp as a pointolite lamp substantially in the 
Ughting system of this invention by making the luminescence neighborhood of a point of another side 
condense the light emitted from one point emitting light between two points of an arc lamp emitting 
light by the auxiliary mirror, as explained above. Therefore, even if it does not use a large-sized 
parabolic reflector, it is bright and outgoing radiation light with high parallelism can be obtained. 
Moreover, since it is not necessary to use a large-sized parabolic reflector, the miniaturization of a 
lighting system can be attained. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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